The effect of chlordiazepoxide (CDP) at a dose of 20mg/kg, ip. upon a go/ no-go type successive discrimination learning was investigated in the rat. It was found that daily treatments of CDP significantly retarded the acquisition of the learning, especially the development of response-suppression on the no-go trials. The result was discussed in terms of a possible role of central inhibitory processes in the successive discrimination learning.
Our previous study has shown that chlordiazepoxide (CDP) impairs the acquisition of successive black-white discrimination in the rat, while it fails to affect simultaneous black-gray discrimination learning (Iwasaki, Ezawa, & Iwahara, 1976) . These differential effects of CDP can not be explained in terms of the difference of difficulties in learning between the successive and simultaneous discrimination task, since trials to the learning criterion have been found almost equal for the two tasks in control (saline) animals. In the simultaneous discrimination paradigm employed in that study, the animal is required to respond to the positive (black or gray) stimulus in each trial where both positive and negative stimuli are simultaneously presented. On the other hand, in the successive discrimination, the rat must respond, for example, to the right goal box if both stimuli are black, and to the left goal box if they are both white; black and white stimuli are not presented simultaneously. Thus, the latter task may be accomplished by some mechanisms subserving to integrate response-produced or proprioceptive cues with visual stimuli. It is reasonable to assume that such mechanisms are not necessary for the performance of the simultaneous discrimination. It is then hypothesized that the mechanisms mentioned above, fail to function effectively under the treatment of CDP (Iwasaki et al., 1976) .
It has been claimed that the basic processes involved in the simultaneous and successive discrimination learnings are the same, if such a successive discrimination task is employed that animals are only required to emit a response on CS+ (go) trials and to withhold it on CS-(no-go) trials. This position is based on the finding that there was no essential difference between the two groups, assigned to the simultaneous and successive learning, in the rate of developing differential response tendencies to the two discriminative stimuli (Grice, 1949) .
The present study was designed to investigate the effect of CDP upon a go/ no-go type successive discrimination learning, which was similar to that of Grice's study. Little, if any, effect of CDP might be predicted on this task, because this drug has been found to exert no substantial in- Requests for reprints should be sent to Tsuneo Iwasaki, Insitute of Psychology, Tsukuba, University Sakura-mura, Niihari-gun, Ibaraki-ken, 300-31, Japan. fl uence on the simultaneous discrimination learning (Iwahara & Matsushita, 1971; Iwahara & Sugimura, 1970; Iwasaki et al., 1976) , and Grice (1949) has shown no essential difference between simultaneous and successive discrimination as mentioned above. With regard to the effect of CDP upon a go/no-go type successive discrimination learning, it has been reported that CDP disrupts the withdrawal response on the no-go trial in monkeys, and this result has been interpreted in terms of the disinhibition brought about by CDP (Hasegawa, Ibuka, & Iwahara, 1973) . Several other studies have also suggested the disinhibitory action of CDP in that the performance deficit of the animals under this drug is related to a failure to suppress responses at the appropriate time (Iwahara & Sugimura, 1970; Margules & Stein, 1967; Wedeking, 1969) . If the response-suppressing process is more critical for the acquisition of the go/no-go successive discrimination than that of the simultaneous discrimination, it might be then predicted that CDP retards the go/no-go learning in the present study.
METHOD

Subjects
The subjects were 13 albino rats of WistarImamichi strain, weighing an average of 295.5 g with a standard deviation of 26.2 g at the beginning of the experiment.
Apparatus
The apparatus consisted of a 20-cm long start-box, a 90-cm long runway, and a 20-cm long goal-box, with 15-cm wide by 20-cm high, throughout. The floors, and side and end walls were made of wood, and were painted gray. All sections had transparent ceilings to peimiit the experimenter's inspection of animal behaviors. The start-box was separated from the runway by a guillotine door and the goal-box was separated from the runway by a hanging door. A glass food cup, 4.5 cm in diameter, was affixed to the end wall of the goal-box.
Response time was recorded from the time of the raising of the guillotine door until the head of the animal touched the hanging door.
Preliminary Training
The animals were maintained on a limited feeding schedule such that food pellets totalling 7 g were administered to each rat immediately after the daily experimental session. For the fi rst 3 days, they were habituated to the experimental apparatus without doors and allowed to eat 5 pieces of processed cheeses (approximately 0.3 g each) in the food cup. On the 4th and 5th day, the rat was run individually from the start-box to the goal-box for one piece of cheese as a reward for 5 to 10 trials. On the next 2 days, the hanging door and the light stimulus (discrimination stimuli) were introduced, and each animal was run for 10 trials and response times were recorded. The discrimination stimuli consisted of " light-on" in case of the white hanging door, and" lightoff" in case of the black door. They were presented according to a different list of the Gellerman series (Gellerman, 1933) . The light stimulus was produced by a 15-watt fl uorescent bulb above the runway which gave illumination of about 500 lx on the middle of the runway.
The rats were then divided into 4 groups, equated as much as possible in terms of the response times on the 7th day. The group compositions were presented in 20mg/2ml/kg of CDP, and a second pair (Groups 3 and 4) were given a comparable volume of physiological saline solution. This particular dosage of CDP was used in the present study, because it was found to be effective on the successive discrimination learning, but not effective on the simultaneous discrimination in our previous study (Iwasaki et al., 1976) , as mentioned at the introduction of this article. Fifteen min after the treatment, each animal was run 10 trials following the same procedure as in the preceeding days. These trials were conducted to habituate the animal to the following drug treatments. Throughout the preliminary training, a reward was given in each trial irrespective of the discrimination stimuli presented.
Go/No-Go Training
Go/no-go discrimination training started on the 9th day (Experimental Day 1). The procedure was the same as that of the 8th day, except that no reward was given on the no-go trials. The hanging door was locked to prevent the no. rat from entering the goal-box on the no-go trials. On the go trials, the rat was removed from the goal-box immediately after eating the cheese, while on the no-go trials, the animal was removed immediately after touching the stimulus or hanging door, or 30 sec after raising of the guillotine door. Intertrial intervals were about 5 min. The discrimination training, 10 trials per daily session, continued for 11 days for all rats. RESULTS The median response time per daily session was computed for each rat. "Go trial" responses were considered "correct," only if the response times were less than this median, and only those "no-go trial" responses with the response times greater than the same median were regarded as "correct."
A learning criterion was defined as the perfect or non-overlapping differential distribution of go and no-go response times for two consecutive days. Table 2 presents the median number of days to the learning criterion (criterion days excluded) for the CDP (Groups 1 and 2) and saline rats (Groups 3 and 4). The CDP rats were significantly slower in reaching the learning criterion than the saline animals (U=0.5, p<0.01). However, the difference in the number of days to the criterion between Groups 1 and 2, as well as Groups 3 and 4, was slight and not significant. This suggests that the retarding effect of CDP is not related to the cue conditions. The drug's deteriorating effect on the go/no-go learning was further confirmed by an examination of the group learning curves for the two groups as shown in Fig.  1 . Each point in the figure represents a median per cent "correct" response. The two curves clearly show the drug effect upon the rate of learning. Figure 2 indicates the development of the differential responses to the go and no-go cues for the CDP and saline animals. These curves illustrate CDP's deteriorating effect upon the slowing of response speeds on no-go trials. On the other hand, the response times to the go cues for the drugged rats did not significantly differ from those of the saline rats as far as the first 5 days. On the 9-11 experimental days, the median response time to the go cues was significantly smaller in the saline animals than in the drugged rats (1.0 sec vs. 1.4 sec; U=3.5, p<0.05).
Since the median response time on the go trials of the first criterion day were almost equal for the saline and CDP rats as shown in Table 3 , and the saline animals reached to the learning criterion in earlier experimental days as compared with the CDP rats as shown in Table 2 , the decreased response times for the saline rats in the later experimental days could be attributed to an overlearning effect of the learning, which would also have occurred in the CDP animals if the trainings continued for longer days.
DISGUSSION
The present results clearly indicate that CDP at 20mg/kg, ip. exerts a disruptive effect on the go/no-go type successive discrimination learning, especially on the development of the increase in response times on the no-go trials. In the present experimental procedure, the animals had been preliminarily trained enough to traverse the runway at their full speeds for food before the go/no-go task was introduced, during which, then, they were required to maintain the approach response on the go trials and to suppress it on the no-g trials. Thus, the increasing in response times on the no-go trials as seen in Fig. 2 may be accomplished by some responsesuppressing processes. The obtained results in the present study suggest that the response-suppressing processes do not effi ciently function under the treatment of CDP. Therefore, the results do not support a hypothesis that the same processes are involved in the simultaneous and successive discrimination learning (Grice, 1949) , but are consistent with a hypothesis that the response-suppressing processes are more crucial for the acquisition of successive learning as mentioned in the introduction of this paper.
The present results can not be ascribed to a possible inhibitory action of CDP on general arousal and/or sensory processes, because Iwasaki et al. (1976) , showed that the drugged rats could discriminate between black and gray stimuli almost as perfectly as undrugged animals, and this black-gray stimulus contrast is less distinct than that in the present study. In addition, the results of the present study can not be accounted for in terms of the drug's deteriorating effect on peripheral motor systems, since little or no increase in the response time on the go trials was observed, as suggested from Fig. 2 as well as from Table 3 .
In connection with the obtained result in this study that CDP exerts the retarding effect upon the go/no-go discrimination learning, Woodruff, Means, and Isaacson (1973) have reported that a similar retarding effect upon a go/no-go discrimination learning in an operant situation is produced by hippocampectomy. Furthermore, it is interesting to note that the deficit in the acquisition of the go/no-go learning in the hippocampally ablated rats (Woodruff et al., 1973) , as well as in the CDP rats of the present study, results primarily from inappropriate responding on the no-go trials. Therefore, it is suggested from these studies that CDP has a behavioral effect similar to that occurred following hippocampectomy. In this connection, previous studies have hypothesized that CDP might produce a "functional hippocampectomy," based on the fi ndings that the animals under this drug show deficits in various behavioral paradigms such as two-way avoidance (Iwahara, 1971) , spontaneous alternation (Iwahara, Oishi, Yamazaki, & Sakai, 1972) , reversal learning (Iwahara & Sugimura, 1970) , and successive brightness discrimination (Iwasaki et al., 1976) , in which similar deficits are shown in hippocampal animals. The present results give a further support to this hypothesis, and suggest that the acquisition of a go/no-go type successive discrimination is mediated by the central inhibitory mechanisms, which are susceptible to hippocampectomy and treatment of CDP. Further studies are needed to clarify whether CDP exerts its behavioral effect by depressing the hippocampal function directly or indirectly.
